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manner fused together on the median line serially and transversely. 
The actinotrichia of all the fins are accordingly represented an- 
cestrally in the slender embedded part of the parapodial setae of 
worms. 

These conclusions seem to support those of Dohrn, but also 
receive additional support from a consideration of the segmental 
organ and the way these are developed in certain worms, accord- 
ing to Hatschek, and in Chordata, according to Semper and Bal- 
four. In one other important point the primitive Chordata and 
chaetopods agree, namely, in the possession of a great number of 
segments or mesoblastic somites. I therefore regard the Chor- 
data and Chsetopoda as representing two divergent series. The 
former, upon the concentration of the muscular substance of the 
somites on -the neural aspect of the body-cavity, and the abortion 
of the latter in the caudal region, acquired a new mode of progres- 
sion, the tail then became vertically flattened, so that the para- 
podia were thrown into two rows dorsally and ventrally, and 
finally fused as supposed above ; the displacment towards the 
middle line of the rov/s of parapodia being greatly favored by the 
lateral movements of the tail of the ancestral form. The presence 
of the body-cavity and viscera anteriorly probably prevented the 
shifting and median concrescence of the notopodia, so that they 
remain near their original position as the rudiments of the paired 
fins. 

These views may at first seem far-fetched and improbable, but 
when I am able to present them more fully with new data and 
illustrations in a special memoir 1 upon which I am now engaged, 
I hope to be able to show that they lead to conclusions of the 
greatest possible moment in scientific morphology. — John A. 
Ryder. 

PHYSIOLOGY. 2 

Medical Physics. 3 — The time has come when even in America 
it is recognized that medical education demands for a foundation 
a knowledge of those general chemical and physical laws which 
control the history of matter in all its forms. In Germany and 
France special courses in physics have long formed a part of the 
medical curriculum, and Dr. Draper has undertaken the difficult 
but praiseworthy task of preparing for the English-speaking 
medical student a non-mathematical text-book of physics which 
shall present with tolerable completeness an account of matter 
and its laws, with special reference to their bearing on the physio- 
logical processes of the body. There are probably few scientific 
subjects in which the selection of material and the method of 

1 Studies on the development of the Chordata and Achordata, together with an 
exposition of the Archistome-theory. 

2 This department is edited by Professor Henry Sew all, of Ann Arbor, Michigan. 

3 By J. C. Diaper, M.D., LL.D. Lea Bros. & Co., 1885. 
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presentation involve so much difficulty as that now considered. 
Dr. Draper wisely takes particular pains to expound clearly the 
received ideas concerning the structure and properties of matter ; 
and especially useful, for the most part, are the frequent state- 
ments and applications of the facts of molecular mechanics. 

The general division of the subject into Matter and Energy is 
admirable for purposes of teaching, and perspicuity of treatment 
has been attained with marked success. 

It is unfortunate, however, that the author should have repeated 
from the older text-books so much that is erroneous, in his con- 
sideration of the physiology of the subject. There are few physiol- 
ogists of to-day who would not read with astonishment the elabo- 
rate defense of the chemical attraction theory of the circulation 
advanced on p. 308. Again (p. 158), the modern lecturer has annu- 
ally to deny the statement, " when breathed in the unmixed state 
it (oxygen) stimulates the nervous system strongly and finally 
causes death." 

No physiological worker now considers fibrin, as such, a con- 
stituent of blood-plasma (p. 193). 

We must insist that the whole idea involved in the discussion 
of the relation of animal tissues to oxygen (p. 206) is wrong. 
We were under the impression that since the labors of Helm- 
holtz there was little cause to dispute the conclusion that the 
function of the auditory ossicles was to convey vibrations to the 
internal ear, though Dr. Draper apparently considers the question 
as to their function still open (p. 375). 

It is to be hoped that in a subsequent edition of the work, and 
such will no doubt be quickly called for, these manifest blots will 
be eliminated. 

Influence of Cocaine, Atropine and Caffeine on the 
Heart and Blood-vessels. — Dr. Beyer's work was performed 
upon the terrapin after the most exact physiological methods. 

Cocaine added to calf's blood supplied to the physiologically 
isolated heart first causes a slight quickening in the rhythm of the 
beat and an increase in the amount of work done as measured by 
the quantity of blood pumped out. A succeeding and more pro- 
nounced effect of the drug is a selective inhibition of the ventric- 
ular beat whose rhythm is reduced one-half, that of the auricles 
remaining normal. It is interesting to note that this slowing of 
the ventricular rhythm is not accompanied by a decrease but, on 
the contrary, often by an increase of work done. In large doses 
cocaine causes an arrest of the heart in the phase of diastole, but 
recovery may usually be brought about by the supply of fresh 
blood. Cocainized blood sent directly into the arteries and, after 
circulating through the vascular system collected from the venae 
cavae, produces in all doses a constriction of the smaller blood- 
vessels as indicated by the diminution in the amount of outflow- 
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ing blood. Beyer concludes that the elevation of arterial blood- 
pressure which follows the administration of cocaine depends 
upon its united stimulating effect upon the heart and the blood- 
vessels ; a fall of blood-pressure coming on after the rise must be 
due to the action of cocaine on the heart alone, because its con- 
stricting effect upon the blood-vessels outlasts its stimulating 
action on the heart. 

Like previous observers, the author found that atropine in cer- 
tain doses increases the rate of heart-beat and also the amount of 
work done, and moreover it exercises an inhibitory influence over 
the contractions of the ventricle. It is argued that the action of 
the two drugs upon the heart is almost identical, the main differ- 
ence being that the initial stage of stimulation by cocaine is much 
shorter and may be produced by smaller doses than is the case 
with atropine. The author concludes from the evidence of many 
data which cannot be recorded here, that the specific action of 
both cocaine and atropine is upon the muscular substance of 
the heart. 

Caffeine in rather small doses increases the rate and power of 
heart-beat and the amount of work done. Supplied directly to 
the blood-vessels caffeine produces in all cases a dilatation ; its 
total action in the uninjured animal ought, therefore, to cause the 
maximal amount of blood to circulate through the system in a 
unit of time. — Am. Jl. Med. Sci.,July, 1885. 

Restriction of Vaso-motor Excitement in Hypnotized Pa- 
tients by Suggestion. — Hallucinations are readily excited in 
hypnotized persons when various ideas are suggested to them, 
but M. Dumontpallier finds that the influence of such suggestion 
is able also to extend itself definitely over the purely organic pro- 
cesses of the body. 

Two hysterical patients were hypnotized and a piece of paper 
was held in place by a linen bandage upon the upper inner sur- 
face of each of the four limbs of either patient. It was now 
declared to one patient that the region under the paper upon the 
left leg was being blistered ; while the other patient was assured 
that the corresponding area of the right leg was suffering the 
same treatment. Each patient complained, both while in the 
normal and in the hypnotized condition, of a burning sensation in 
the places to which the attention had been directed. The hyp- 
notic condition was re-induced two or three times during forty- 
eight hours, and the temperature of the skin was tested by a 
thermometer whose bulb was passed under the bandages. In 
the first patient, at the end of forty-eight hours, the skin under 
the paper on the left leg showed a temperature elevation of 
2.8° C. ; in the second patient the temperature of the skin under 
the paper on the right leg was raised 3 above the normal at the 
end of one, and 2.4 at the end of two days. In the case of each 
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patient the area of suggestion had a higher temperature than the 
corresponding area of the other leg. It is concluded that by 
mere suggestion to a hypnotized person there may be produced 
in him vaso-motor dilatation over any area of the skin chosen at 
will. — Comptes Rendus, T. ci, p. 228. 

Koch's Cholera Bacillus. — M. Pouchet reports the interest- 
ing fact that he has extracted from the broth used as culture- 
medium for Koch's cholera-bacillus an alkaloid which appears to 
have all the external characters (odor, chemical instability, toxic 
effect upon animals) of a substance which can be isolated from 
choleraic dejections. — Comptes Rendus, T. ci, p. jio. 

Heat Center in the Brain. — A few years since Dr. H. C. 
Wood, of Philadelphia, published an extended account of re- 
searches, in which experimental support was given to the hypoth- 
esis that certain areas in the cerebral cortex act as nerve centers 
for the regulation of the production of animal heat. Two Ger- 
man students have quite recently partly confirmed these observa- 
tions after a much less troublesome method than that employed 
by Wood. The operation is performed upon guinea-pig, rabbit 
or dog, and consists in passing a needle through the skull at the 
place of union of the sagittal and coronal sutures, some millime- 
ters to the right or left of the longitudinal sinus. The needle is 
pushed in a perpendicular direction as far as the base of the 
skull and is then withdrawn. Succeeding this treatment there is 
an immediate rise of temperature throughout the body to the 
extent of several degrees. At the same time the frequency of 
respiration is slightly increased and there is diminution in the 
amount of chlorides in the urine, but the animal remains well 
and in two or three days the phenomena disappear. The opera- 
tion may then be repeated with like results upon the same animal. 
It is not decided whether the effects described are due to the tem- 
porary stimulation of a heat-production center or to the paralysis 
of a heat-inhibitory center in the part of the brain which is punc- 
tured. — Arch. f. Anat. a. Phys., 1885, p. 166. 

Specific Energy of Skin Nerves. — In a previous communi- 
cation (Naturalist, 1885, p. 417) Magnus Blix is reported to 
have experimentally verified the hypothesis that the sensations 
of heat and cold each have their appropriate nervous organs in 
the skin, and that author's latest researches go to show that the 
sense of pressure is also aroused through a third special set of 
sensory nerves distributed to the skin. 

The sensibility of skin to pressure was tested by letting fall, by 
means of an elaborate apparatus, a small weight upon the surface 
to be investigated. In this way it was found that an area not 
covered by tactual hairs could be mapped out in points of various 
sensitiveness arranged symmetrically around certain centers of 
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greatest sensibility. Probably all hairs are tactile organs. On 
the dorsal side of the left hand the minimal stimulus for a circu- 
lar group of pressure points was represented by the figure 0.23, 
while on certain intermediate points the force necessary to be 
applied in order to evoke sensation was represented by 1.5. The 
pressure points on the back of the hand were more sensitive than 
those upon the middle of the fore- arm and still more so than 
those upon the thigh. The skin appears most sensitive to pres- 
sure where the tactile corpuscles of Krause are most numerous. 
In true scar tissue neither cold, warm nor pressure points can be 
discovered. Many points of the skin are insensitive to pain, as 
tested by needle-puncture, while others are extremely susceptible. 
It is very probable that sensations of pain depend upon direct . 
injury of a sensory nerve trunk. — Zeitschr.f. Biologie, Bd. xxi,p. 

PSYCHOLOGY. 

Mind and Motion. — The Rede lecture delivered last week in 
the Senate House, at Cambridge, by Mr. G. J. Romanes, M.A., 
F.R.S., was entitled " Mind and Motion." After giving some ac- 
count of the teaching of Hobbes, who laid it down, on the one 
hand, that all our knowledge of the external world is but a 
knowledge of motion, and, on the other, that all our acquisitions 
of knowledge and other acts of mind imply some kind of " mo- 
tion, agitation, or alteration, which worketh in the brain," Mr. 
Romanes pointed out, as regards the internal world, that physi- 
ology has proved that molecular movements of nervous matter 
are concerned in all the processes of reflex action, sensation, per- 
ception, instinct, emotion, thought, and volition. The lecturer 
detailed the discoveries which of late years have been made by 
physiology concerning the rate at which these movements travel 
along nerves, the period of molecular vibrations in nerve centers, 
the time required for processes of thought, and the quantitative 
relations between brain-action and mind-action. When physi- 
ological instruments fail to take cognizance of these relations, we 
gain much additional insight touching the movements of nervous 
matter by attending to the thoughts and feelings of our own 
minds, for these are so many indices of what is going on in our 
brains. Proceeding to contemplate the mind, considered thus as 
a physiological instrument of the greatest delicacy, he argued 
that the association of ideas is but an obverse expression of the 
fact that when once a wave of molecular disturbance passes 
through any line of nerve structure, it leaves behind it a change 
in the structure, such that it is afterwards more easy for a similar 
wave when started from the same point to pursue the same 
course. Such being the intimate relation between brain-action 
and mind-action, it has become the scientifically orthodox teach- 
ing that the two stand to one another in the relation of cause to 



